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1. Introduction 

abstract 

lndlfoct land usc ch:.ngo (1LUC) IS hypo1hcstzed to occur when 1ncreas1ng demand for land due to bioencrgy product ion d1spl:.ces food ond food production on to now l:.nds. thereby potentially produc1ng largo greenhouse gas emiSSions (GHG) dur~ng tho land convers1on event Thus far. tho total1ty of the projected iLUC effec t h:.s been ass1gned to biofuol production In fact. mul tiple dr ivers of land uso change e11st and 1he rosu1t1ng GHG relenscs should. on fa~rnoss. be alloca led among these dr~ve rs It seems more useful and Intellectually rigorous to allocate potential land use ch:.nge effects among these many drivers. This paper focuses on how to alloca te tho environmental consequences of i LUC to the mull i ple d11vers through a functlon·or~onted approach. namely hum:.n nutrit1on:.l requlfoments for calonos and proto1n. "Food versus Biofuel " issues can then bo more usefully addressed as "Nutnllon versus B1ofuol " issues~ Human be1ngs actually have many choices 1n how we provide ourselves w ith adequate d1ots. :.nd those chotces have very different GHG and land use consequences Therefore. 1n this paper. GHG assigned to 1LUC IS allocated between ethanol ond hum:.n d1otory preferences v1o a human nut11 t1 on·based method ~ Applyong :.llocot1on approaches to 1LUC lowers the est1mated GHG of 1LUC by up to 73% compared to GHG est1 mates 1n tho GTAP model. For example. global worming IntenSity (GWI) of Olhanol measured OS co~ equivalent becomes 58 2 9 MJ I whllo GWI of ethanol calculated using GREET IS 68.9 g MJ 1. 

• 2012 Published by Elsev ier Ltd~ 

Usmg crops as feedstocks for b1ofuel production has created 
mixed reactions. Biofuel advocates believe that biofuels can 
help m 1tigate global cl1mate change and regard b1ofuels 
as more sustainable alternatives to petroleum based 
fuels~ Others cta1m that b1oluels do not mitigate global 

warmmg and in fact. release more greenhouse gas (GHG) 
emissions than pe troleum based fuels due to indirect land 
use change (iLUC). Many pnor stud1es show that GHG 
emissions associa ted with iLUC are a maJor greenhouse gas 
source '" the corn-based ethanol fuel system [ 1 e4). Global 
agricu ltural economic models have been used to project the 
magnitude of iLUC result1ng from the land convers1on 

• Corresponding author. Departmen t of Chemical Eng1neering ond Mater~als Sc1enco. M1ch1gan Sta te Un1vers1ty. 3815 Technology Boulevard. L::ms1ng Ml 48910. USA Tel · 1>1 517 353 6777 (off1ce). fax 1>1 517 336 4615. E·m;~il ;~ddressos· k1msoun@cgr.msu edu (S. Kim). bdolc@ogr msu.odu (BE Dalo). garlockl@msu.edu (R.G. Ong) 0961 ·9534! $ e sec front matter • 2012 Published by Etsev1er ltd hltp:lldx do1 org/ 10 10161J blombloe.2012.07.015 
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events ca talyzed by the diversion o f grain to U.S. ethanol 
production [3e7] 

A p r~ mary relationsh ip expressed by iLUC est1mates is the 
apparen t conflic t between food product ion and fuel 
production due to our land use cho1ces. According to 1LUC. 
coarse grains would be p lanted to replace the crops "lost " 
due to b1ofuel production [8]. Coarse gra1ns are used as 
human food, animal feeds and for other purposes. Most 
coarse gra1ns (62%) are used globally as livestock feeds. 
wh1le about 34% of coarse gra1ns are used as human food , 
seed. and for non-food purposes [9] The rem ainder (4%) of 
coarse grains produced ends up 1n various res1due streams 
that are not utiliZed for productive purposes (referred to as 
·unused residue") 

We assume tha t coarse grain produced in the new ly con­
verted croplands due to 1LUC follows the same patterns of the 
current usage of coarse gra1n. Thus two quest1ons anse from 
a thoughtful considera t ion of these data: 

'Should b1ofuel product ion be held respons ible for the 
environmental consequences of the newly converted 
croplands for coarse grain production that ends up in 
unused res1due ("waste") streams? II seems more reason­
able and more useful to ass1gn these consequences to crop 
supply cha1n management rather than to bio fuel produc­
tion, wh1ch has little or no Influence on supply cha1n 
deCISIOns tor coarse gra1ns 

2 "Should b1ofuel product1on be held responsible for li fes tyle 
food choices or. instead, for the effect of bio fuel production 
on the supply of basic human nutr~ents?" As mentioned 
prev1ously, about 62% of coarse gra1n produced 10 the newly 
converted croplands will be used as anim al feed to produce 
animal-based foods. Since l ife cycle assessment is a func­
llon-onented tool, the ma1n functions delivered by 
ani mal-based food could be defined as nutri tion and tas te 
From a funct ional perspective b1ofuel production could 
reduce the global supply of nutnents so that forest or 
grassland elsewhere would be converted to croplands to 
replace the nutrients los t due to biofuel production. 
Vegetable -based alternatives for current an1mal-based 
foods are avai lable. The Amencan Dietet iC Association 
states that these plant -based alternatives can provide 
nutrit1on equal to 1 hat provided by anam at -based foods [ 10] 
The cho1ce between an1mal-based foods and equally 
nutrit ious alternatives is therefore a personal decision that 
depends on 1nd1vidua1 and soc•o-cu ltural charac tenst1cs 
(dietary preferences) (1 1) If this line of reasoning IS fol ­
lowed, we can conclude that b1ofue1 produc t ion is not 
responsib le for food choices. but on ly for the nut rients lost 
when crops are d iverted to b iofuel production 

From th1s nutritionally-based perspect ive. b1ofue1 produc­
tion should take full responsibi l ity fo r the environmental 
consequences of the converted croplands mvolved 1n 
produc1ng food for direct human consumption. for seed 
product1on and for ot her non-food purposes, and 1n producing 
the baSIC nutrients lost to b1ofuel p roduction. but not for 
an imal feed product ion. wh1ch is a food preference rather 
than a true nut ritional requ~rement. Thus the remaining issue 
is how to alloca te the environmental consequences of 1LUC 

associa ted w ith the converted crop lands for ammal feed 
product1on between b1ofuels and dietary preferences 

We suggest here a method for allocating GHGs ·caused ' by 
iLUC between biofuels and dietary preferences. The GWI of 
corn gra1n-based ethanol resu1t1ng from ca lculations by the 
GREET model [5) IS used as a reference value. The GREET 
model uses results from the GTAP (Global Trade Analys1s 
Projec t) model to determine natural ecosystem conversions 
over different t1me pe r~ods corresponding to ethanol produc­
tiOn mcreases 1n the United States [6] . The we1gh ted average 
GHG measured as C02 equivalent due to iLUC is 14 5 g MJ 1 

and the resultmg GWI of ethanol fuel is 68 9 g lv\J 1. 

2. Materia l and methods 

The environmental consequences of iLUC associated with 
croplands. particularl y for animal feed production. are allo ­
ca ted between biofuels and dietary preferences. Global level 
mass or econom1c allocation approaches are probably not 
appropoate for th is allocation because of the difficu lty in 
relat ing these phys ical measures to in tensely personal and 
cultura l d1etary preferences. 

One feas•ble approach to th1s allocat1on is a function­
orien ted method. in which U.S. ethanol IS · responSible" for 
GHG em iss1ons due to 1LUC assoc1ated with produc1ng nu tri ­
ents lost due to US. ethanol p roduction regardless of the or~gi n 
of these nu t r~ents e whether vege table or an1mal-based. The 
major nutrient from l ivestock production IS protein (neglect­
ing the micro nu trients also available in an1mal -based foods). 
Even though supplements fo r some m 1cro nutrients (e.g .• 
ca lcium. vi tam in 812) might be needed for vege tarian diets [9]. 
these supplements are 1gnored 1n the analysis because land 
requ~rements for produc1ng these supplements ca n not be 
estimated at this t ime due lack of information. Furthermore, 
these supplements are consumed at very low levels and are 
produced v1a a fermentation process, 1n which land uses 
would probably be InSig ni ficant. The funct1on delivered by 
vegetable -based protei n IS therefore equ1valent to the func­
t ions delivered by ana mal-based protem 10 terms of nutntlonat 
perspectives [9). (Price competition between vegetable- and 
animal-based proteins IS ignored 1n th1s analysis.) 

The underlying assumptions 1n this approach are that· 1) 
livestock prov1des protein to human be1ngs, and 2) the cho1ce 
between vegetable- and animal-based proteins depends on 
d1etary preferences. Therefore. GHGs resulting from 1LUC 
assoc•ated w1th the converted croplands produc1ng human 
foods, seeds and non-food 1tems. together w1th the croplands 
requ~red to produce vege table-based protein are assigned to 
US ethanol fuel production. Th1s 1s Illustrated 10 F1g I The 
bars 10 the second column 1n F1g 1 represent the converted 
croplands due to 1LUC, and the appropriate colors denote the 
purposes for which these coarse grains are produced in the 
converted croplands, 1ncludmg an1mal feed. human food. 
seed and non-food uses. and likel y losses to unused res idue 
streams. For example. about 68% of the converted croplands 
in the Umted States are used in an1mal feed product 1on. while 
32% of the converted croplands are i nvolved in producing 
coarse grain for hum an food. seed and non-food purposes. 
The bars 1n the third column •n Fig. 1 represent croplands 
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United St.:ltes 

Brazil 

European Union 27 

Other Eastern Europe 
and former 
Soviet Union 

Sub-Saharan Africa 

Global 

Total 
Converted 
Cropland 

Due toiLUC 

iLUC 
iLUC Allocated 

Allocated to Personal 
to Bioethanol Preferences 

-

F1g. 1 e Allocation between biofuel and dietary p references 
[l i ght green bar: crop lands for animal feed production, blue 
bar: cropla nds for produc1ng crops for human food. seed 
and non-food purposes: red bar· croplands for producing 
crops flow1ng to unused resrdue s t reams. dark green bar. 
crop lands for producing vege table nutrtent alternatives. 
the he1ght of bar rs proportional to the amoun t of the 
converted croplands). (For interpretation of the references 
to color in lhrs frgure legend. the reader rs referred to the 
web version of th is article.) 

requtred to p roduce vegetable alternatives eq uivalent to 
animal -based food 1n terms of nutrtent quantity. The bars 1n 
the last column denote the converted croplands allocated to 
ethanol fuel. including croplands for coarse gram production 
tor huma n food. seed and non-food purposes and croplands 
tor alternative nutrient production (vegetable-based) 

Results from the GTAP model [6) are used to determ1ne the 
effects of allocation between b1ofuels and dietary preferences 
on the GHG due lo 1LUC The GTAP model [6) shows that the 
1065 PJ (50 hm 3 ) of corn grain-based ethanol product1on 
mcrease from 2001 to 2015 would convert 17,233 km 2 of 
natural ecosystems to croplands in the 19 global product ion 
reg1ons consrdered, 1ncludrng reverse conversron (from crop 
land back to unmanaged la nd)of8075 km 2

• Note that effects of 
the co-product {d iStillers grarns) are al ready accounted in the 
GT AP mode I [6]. In thiS analysis. the reverse conversion IS 
assumed to be split between the di fferen t f ractrona l uses of 
coarse grarns. 1mply1ng that the crop supply chams also 
tnfluence the reverse converSIOn processes 

Coarse grams would be planted 10 1 he newly converted 
croplands to produce crops for food, seed and non-food 
purposes. and as an1mal feeds for swme, broiler, layers, 
cat tle. dairy cows. mutton and goat We assume that coarse 
grarns are always Involved 1n feeding swine. broi ler. layers 
and fa rm ra1sed fish . and only involved in industr ial feeding 
systems (concentrated am mal feed1ng opera t1ons) for cattle, 
dairy, mutton. and goats. No coarse grains are used to feed 
cattle. datry cows. mutton. and goats 1n other systems (t.e .• 
grazi ng and mixed fa rming systems) Animal-based pro te1ns 
resu ltrng from beef. sheep, goat. pork. poul try. mrlk. farm 
ra ised fish . and eggs are of interest in this human nutrition­
based method. 

Based on regional historica l data [9]. only 22% of tota l 
converted croplands (3814 km 2

) wou ld be used for human 
food, seed, and non-food purposes. while about 12.654 km 2 of 
the converted croplands would be used rn producing an 1ma1 
feed when the 1065 PJ rncrease 1n ethanol production rnduces 
1LUC (17.233 km~ of natural ecosystems converted} Coarse 
gra 1ns produced 1n about 765 km2 of the converted croplands 
would flow to var1ous unused res1due streams 

To determine animal -based protein yields wi th respect to 
croplands for ant mal feed, non-reg1on spec1ftc feed conversron 
rat ios (FCR) for each livestock type [12e16) are used No 
reg1onal 1nformat10n on feed conversion rat1os is currently 
avarlable. The fraction of each t ype of an1mal-based protern 
derived from ammal feed produced in the converted crop­
lands Is based on average regional livestock producllon from 
2001 to 2007. The converted croplands used for prod uc1ng 
animal feed (12.654 km 2

) would produce 0.20 Tg of animal­
based protem. Thus. U.S. ethanol p roductiOn would assume 
full · responsibrlrt y" tor the converted croplands requrred to 
produce 0 20 Tg of protein regardless of the origr n of that 
protern. The conceptua l diagram for th iS p rocedure is illus­
trated m Frg 2. 

3. Results 

In order for humans to ob tain all of their essential am I no acids 
from vegetables. 11 IS necessary to eat complementary prote1n 
sources. grains and legumes (pulses. soybeans. etc.) In lh1s 
study. pulses and soybeans were selected as the sources of the 
vegetable-based proter n alternative to an 1m at -based proter n It 
was assumed that all of the grain am ino acid requ1rements 
were allocated wi thin the stream that included human food. 
seed. and non-food purposes. If prote1n from pulses (e.g .. 
beans, peas, ch ickpea. etc.) is selected as vege table-based 
pro tem in the allocat1on procedure about 5431 km 2 of these 
crop lands are reqUired to prod uce the same qua nllly o f protein 
formerly obtained from livestock (0.20 Tg). About 5431 km 1 of 
the converted croplands are therefore the minrmum requ1red 
to produce prote1n lost (0.20 Tg) due to US corn gram-based 
ethanol fue l production. Corn gra1n-based e thanol IS there­
fore · responsible " for the converted croplands required for 
human food. seed, and non-food purposes (3814 km 2

) . and for 
producing protem (5431 km 2). or a tota l of 9246 km 2 of con­
verted croplands, 57% less than that resulting from the GTAP 
model [6). This case IS referred to as EtOH_A. The difference 1n 
the conver ted croplands between animal-based and 
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Converted croplands 
Coarse grain 
17,233 km1 

Ass1sned to d1ctary 
preferences 

Fog. 2 e Conceptual diagram for the assignment of converted croplands to corn graon-based ethanol. 

vegetable-based protein productoon (722.2 k m2
) os assigned to 

doetary p references. Crop suppl y chain management os 
responsoble for the conver ted croplan ds for crops en dong up on 
the unused resodue streams (765 km 2) The detaoled results are 
summarized in the Supplementary material. 

If both pulses and soybeans are Involved on producing 
vegetable-based protein on the allocat ion procedure. about 
3205 k m~ of the convertedcroplandsare requored to produce the 
same amou nt of animal-based protein lost due to U.S. corn­
based ethanol fuel production. The fracto on of croplands plan­
ted to eot her pulses or soybeans is based on the reg oonal trends 
(8}. summa ro zed In t:!l~plementarymateria l U.S.corngraon­
based etha nol production wou ld th us be · responsible" for 
7019 km~ of the converted croplands Plan tong both pulses and 
soybeans as proteon sources requores less crop land than 
plantongonly pu lsesdoesbecausesoybeans have hogher p rotein 
yoe ld per acre than pulses This case os referred to as EtOH_B 

If vegetable-based proteon IS equovalent to only ano mal 
proteon from meat (i.e., red meat and whole meat). about 
11 ,874 km 2 of the conver ted crop lands are ass igned to U.S. 
corn graon-based ethanol fue l production The assigned con­
verted croplands onctude 3820 k m~ for vege table-based protem 
product ion. 3814 km 2 for human food. seed. and non-food 
purposes. and 4239 km 2 for anomal feed lor molk and egg 
production Thos case os referred to as EtOH_C 

a 

Food • Unused Residues 
Meat • Vegetable 
Molk& egg 

GTAP EtOH_A EtOH_B ftOH_C 

b 

The breakdown of these croplands os I l lustrated on Fog. 3. 
'Food ' on Fig 3 represents the converted croplands for human 
food . seed and non-food purposes. and ·wastes' represents 
the converted croplands whose products f low to unu sed 
resodue streams. ' Meat' is the converted croplands for animal 
feed used to produce protein in meat . while 'Mi lk & egg· is the 
converted croplands for animal feed used on producing 
pro teon from m olk and egg ·vege table-based proteon ' repre­
sents the crop lands fo r p roducong vegetable-based protein In 
the GTAP model, a ll the converted croplands are assogned to 
ethanol productoon (i.e .. croplands for human food , seed and 
non- food p urposes. for meat production, lor milk and egg 
production. and for wastes). In EtOH_A and EtOH_B ethanol 
production IS responsible for the converted crop lands for 
human food. seed and non-food purposes. and for vegetable­
based pro teon production. Ethanol product ion on EtOH_C is 
responsibl e lor the converted croplands lor molk and egg 
production along woth the assogned converted crop lands on 
EtOH_A (or EtOH_B) Results of sensi tovity analyses on other 
aspects (e.g .. feed conversoon ra toos. farming systems. etc.) are 
sum marozed on I he Supplementary m ateroal 

GHG assocoated w1th oLUC can be estomated based on the 
converted c roplands assigned to US ethanol fuel product ion. 
Allocated GHG of oLUC assogned to ethanol fuel measured as 
CO~ equovalent ranges f rom 3.9 to 8.6 g MJ 1 about 27e60% Of 

> 
" r:r .. 
N 

0 
u 
"' .e 
~ 21.7 
C) 

GTAP EtOH_A EtOH_B EtOH_C 

Fog. 3 e Land use change and global war m ong on tensil y : (a) assogned conver ted croplands to e tha nol fo r 1065 PJ of ethanol 
production increase and (b) GWI of e thanol fue l 
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the value 1n GTAP(14 5 g MJ 1). The spec1f1ctypesof vegetable­
based prote1n employed greatly Influence GHG due to 1LUC. 
Thus the vegetab le species involved in producing protem are 
critical to the GHG allocat ion between biofuels and dietary 
preference. 

When GHG of iLUC is assigned to ethanol and human 
d1etary preferences v1a a human nutrition-based method. GWI 
of ethanol fuel measured as co, equivalent ranges f rom 58 to 
63g MJ '. 8 5e91% of GWl in the GTAP model . Results are g1ven 
1n F1g 3. 

4. Discussion and conclusions 

As w1th other analyses connected to 1LUC. these results are 
likely to prove controversial. However. 11 seems obv1ous that 
human beings choose to use land 10 vanous ways to meet our 
needs. includi ng production of food and feed. We now face an 
addi tional cho1ce related to our use of land: how to best use it 
to provide some energy serv ices. In par ticular. the aut hors 
know of no way to have a sustainable transportation sector 
Without liqu1d fuels derived from plant b1omass It 1s s1mply 
impossible for some transportation services (e.g., aviat1on. 
ocean sh ipping. heavy trucking, etc.) to be met w1th battery­
operated vehicles Therefore. we must have sustamable 
liquid fuels. and that means susta1nable fuels from plant 
b1omass Thus we must first envision. then des1gn and 
1mplement land effiCient and environmentally sustainable 
b1ofuel systems. For exa mple. we might grow double crops in 
con1unction with corn and soybean product1on. thereby 
reduc1ng greenhouse gases. 1ncreas1ng so11 fertility and 
reducing 1111rate losses to grou nd and surface wa ter whi le 
produc1ng very large amou nts of b1ofuels (17] In the mean­
time we need to lh1nk clearly and rationally about these 
complex issues surrounding land use choices. As pointed out 
(18). it does not serve us well to regard biofuels as an 
· aggressive Intruder on an agranan utop1a". but rather as one 
more human need to be mel by appropna te land use cho1ces. 

For thiS reason. we do not th ink that the debate around 
iLUC is currently framed as 11 should be namely 1n terms of 
allocat ion among different land use change dnvers. 1n th 1s 
case between human nu tritional needs and blofuel produc­
tion Perhaps the following 1llustrat1on w1ll help. Let us 
suppose there are two different vehic les available for 
consumers e one with high fuel economy and another w1th 
low fuel economy. Obviously, the GHG emiss1ons assoc1ated 
w1th opera t1ng these two different vehicles are quite different. 
If a consumer chooses the low fuel efficiency vehicle. then he! 
she •salso choosing the h1gher GHGem1SS1onsassoc1ated with 
that vehicle, and therefore it is the preferences of that consumer. 
rather than the fuel producer. that are •responsible" for the 
higher GHG emissions In contrast. accordmg to current 
pract1ces 1n 1LUC. fuel producers rather than consumers are 
made responsible for the very different GHG consequences of 
land use cho1c.es based on consumers' nutritional preferences. 
We bel1eve th1s is unreasonable and 1nequ1tabte. A lso. this 
approach does not lead to the most well -i nformed societa l 
dec1s1ons about how to use land to meet human needs for 
bo th nutrients and b1ofuels. 

In the same way, in thiS paper we have tned to 1flum1nate 
how estimated GHG em 1SS1ons due to 1LUC are affected by 
dietary choices. We attempt to allocate GHG emissions due to 
1LUC based on the consequences of vanous dietary choices 
S1nce there 1s no single scienti fic method for allocation to 
represeflt multi -processes. there can be no unique estimate 
for GHG emiss1ons due 1LUC resulting from the production of 
corn-based ethanol or other biofuefs. 

Prev1ous estimates of 1LUC resu lt from a global economic 
model that1sbased on livestock nutrition. In other words. the 
human d1etary preferences rema1n unchanged during these 
Simulations. We recommend instead a human nutrient· 
onented global economic model to determme the magnitude 
of the potential natural ecosystem convers1ons. Even t hough 
price com petition be t ween vege table-based and a n1 rna 1-based 
prote1ns is 1gnored in th1s analys1s, pncecompetnion should be 
1 ncluded 1n tu tu reanalyses. embeddmg the price com petition 
1n the economic models. Other uncertain ties in these calcu la­
tions arise from factors such as feed conversion rat1os. farm 1ng 
systems used. the exact sources of vegetable-based prote1n 
and so forth . In particular. regionally specific feed conversion 
ratios and farm1ng systems need a great deaf of attent1on 
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Executive Director's Report 

Many of us who are closely watching the biofuels industry in 
general, and the algae fuel industry in particular, have been 
enjoying a stream of great news from ABO member companies. 

In just the past few weeks, BioProcess Algae was awarded a $6.4 
Million U.S. Department o f Energy grant to develop advanced drop­
in biofuels for military jets and ships: Heliae revealed its new algae 
production platform. Volaris; and new research revealed how algae 
can be used to produce advanced materials and aid in the fight 
against malaria. 

In the midst of all these developments, ABO launched two new 
initiatives designed to track, report and dive deeper on these and 
the many other expected developments in the industry. 

First, we produced an interactive industry map that shows algae 
projects, research institutions and commercial developments from 
coast-to-coast. A quick glance at the map makes it clear that algae 
is a 50-state opportunity. I've been impressed by the number and 
variety of research, projects and fac ilities under way. If you are not 
on the map and want to be listed, please contact us at 
info@algaebiomass.org and we'll take care of you. 

The vast geographic spread of algae companies on the map also 
visually demonstrates another key attribute of algae - they can 
grow in a variety of climates in a variety of water sources. One of 
the big misconceptions about algae is that they require too much 
freshwater to grow, impacting their overall sustainability. 

We invited three top scientists; Dr. Stephen Mayfield of the Center 
for Algae Biotechnology at UCSD, as well as Dr. Mark Wigmosta 
and Dr. Erik Venteris at the Pacific Northwest National Laboratory 
to present at an ABO-sponsored webinar the latest science on the 
biology of algae production in salt water, as well as the abundant 
availability of saltwater resources in the U.S. 

The research from these experts was extremely detailed, well­
presented, and should put to rest misconceptions that algae 
production will require unsustainable impacts on fresh water. 
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More than 100 people registered for the webinar from across the 
industry, the media, academia, the Department of Energy, and 
even Capitol Hill. 

If you missed it, you can view the recorded webinar here. And keep 
an eye open for our next webinar. 

Finally, I'd like to request that you help our industry this month with 
a call to your Congressional delegation in support of new legislation that could have a game changing effect on how algae projects are 
financed. 

As you may know, many biofuel companies (including those in the 
algae industry) have been adept at raising early stage capital for 
research and development. Yet when it comes to building a facility­
a highly capital intensive effort - many biofuels companies find the 
expense is considered too high for traditional venture capital and 
too risky for traditional banks. As a result, many companies are 
forced to spend more time raising funds than deploying technology. 

The Master Limited Partnerships Parity Act (MLPPA), recently 
introduced by Senator Chris Coons and a bipartisan group of co­
sponsors, hopes to solve this problem. 

For a company organized as a Master Limited Partnership (MLP). 
ownership interests are publicly traded and offer investors liquidity, 
limited liability and dividends-but are operated and taxed as 
partnerships. For years it has been primarily oil and gas 
companies that have benefited from the arrangement, comprising 
more than 90% of MLPs. This bill levels the playing field and gives 
renewable fuel companies the same tax treatment as their 
counterparts in the fossil world. 

Please contact your state's Congressional delegation and tell them you support expanding Master Limited Partnership to renewable 
energy companies. 

Help us unleash the investments we need to provide the world with the renewable fuels, fertilizers. chemicals, medicines. carbon 
sequestration. wastewater treatment, plastics, and the many other 
innovations algae can provide. 

ED_000313_0365_00001231 



Thank you. and keep up the good work! 

Sincerely, 

Mary Rosenthal 

Executive Director, Algae Biomass Organization 

The Algae Industry Map 

A new map of the algae industry published online by ABO shows algae production facilities and 
research projects stretching from coast to coast, illustrating a nationwide opportunity for a new and 
growing industry that is moving to supply the U.S. with algae-derived renewable fuels. feeds. 
fertilizers, chemicals and other products. 

Since first publishing this map we have received great positive feedback and requests from 
companies. universities. and others to be included. If you are an ABO member or organization wi th a 
project or major milestone that needs to be represented on this map contact us today! 

Legislative Update: MLP's and the Farm Bill 

Master Limited Partnerships: With the introduction of the Master Limited Partnerships Parity Act 
(MLPPA), Senator Chris Coons and a bipartisan group of co-sponsors hope to accelerate the 
commercialization of the next generation of domestically-produced, sustainable fuels. 

The timing couldn't be better for the algae industry, and we urge algae supporters to contact their 
representatives in Washington, DC and show them the wide range of support this bill has. 

The Farm Bill: Congress is moving on the Farm Bill again this month. ABO will keep you updated on 
the latest developments, but our principal priority is to make sure the bill's energy title is properly 
funded. Mandatory funding for the energy title will make sure that programs such as the Rural Energy 
For America Program, the Biomass Crop Assistance Program. the Biorefinery Assistance Program 
and the Biobased Markets Program can be effective. 

ED_000313_0365_00001 231 



ED_000313_0365_00001231 



ED_000313_0365_00001231 



As we continue to promote the development of commercial markets for sustainable products derived from algae, we invite you to join us in our efforts by becoming a member of the Algae Biomass Organization. As the trade association for the industry, we act as a voice for the industry to the public, media and policy makers while also representing individuals and 
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companies across the value chain. As an ABO member, you'll have access to a wide range of 
services and information, including: 

• Representation in ABO's policy initiatives with policy makers in Congress and at key 
federal agencies , including the USDA, EPA and DOE; 

• Regular industry updates and issue alerts via member-only communications; 
• Opportunity to participate in ABO committees; 
• Results from our annual industry survey; 
·Access and input to the ABO's Technical Standards documents; 
• Participation in members-only events, webinars, briefings and networking opportunities; 
• Discounted registration for ABO-hosted industry events. 

For questions about membership in the Algae Biomass Organization and its benefits, please 
feel free to visit our website. You can also contact ABO Executive Director Mary Rosenthal at 
mrosenthal@algalbiomass.org, or call toll-free at 1-877-531-5512 . 

.. , ' . ":.JC"' . • .. ' • •t fJ 
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To: 
Cc: 
From: 
Sent: 
Subject: 

Vince , 

Camobreco, Vincent[Camobreco.Vincent@epa.gov) 
Larson. Robert[larson.robert@epa.gov] 
Geoff Cooper 
Tue 2/19/2013 3:31 :40 PM 
Sugar ethanol and RINs 

We' ve been getting lots of questions from our member producers in the past few weeks about using beet or cane sugar to produce e thanol. As I'm sure you know, there is a strong likelihood that some quantity of surplus sugar will be purchased by USDA and sold to the ethanol industry via the 2008 Farm Bill "feedstock flexibility" program. Our members arc primari ly concemcd wi tb the follo,.ving questions: 

I . First a nd foremost, will producers be able to generate RlNs when using sugar? 

a. \Vould the use of cane sugar result in generation of 0 5 Rl :"'s? It appears the answer would be "yes," as the sugarcane ethanol pathway in the regulation 's look-up table docs not specify the origin (i.e ., " Brazil" or " imponed") and it allows "any" fem1enration process. 
Further, discussion of sugarcane in most of the pre-amble appears not to disti nguish between U.S.-produccd or foreign-produced sugarcane. Finally, the pre-amble remarks: " As discussed in the NPRM, other potential advanced biofucls could include for example, U.S. domestica lly produced sugarcane ethanol , biobutanol , and biogas." 

b. How would ethanol from beet sugar be treated? We understand there is no pathway for ethanol from sugar beets currently in the regulation . Is EPA working on such a pathway? Or is there a case to be made that beet sugar acquired via the feedstock flexibility program might qualify as "separated food waste" under the ex isting pathway? The sugar beets producing the surplus sugar clearly were not grown for the ex press purpose of making ethanol ; rather, they were grown for the food market. I lowever, given the large surplus and the lack of a market for this extra sugar, excess sugar stocks might otherwise be treated as waste. 

2. Is there a way to expedite r e-r egistrations/P.£. reviews so that ethanol plants 
registered to process corn m ay also p rocess sugar ? 

3. Is EPA planning to publish ay guidance on th ese issues, given that tnany corn ethanol producers are ex pressing interest in the prospect of us ing sugar \'ia the feedstock n cxibility program'? 

As always, thanks for any insight and assistance you can share . 
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Best regards, 

Geoff Cooper 

r 'ice President. Research & Analrsi' 

Renell'uhle Fuels rlssociution 

16024 Mmu://C:ster Road, S'uite 22 3 
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